which play central roles in nitrogen metabolism. Bifidobacteria, kindly supplied by Dr. T. Mitsuoka of the University of Tokyo and the Institute of Physical and Chemical Research, were grown as described previously2) except that 0.02% diammoniumcitrate was substituted for 0.2% diammoniumcitrate in the mediumand reductants were added.4) After static incubation at 37°C for 48 hr, the cells were harvested by centrifugation (10, Table I shows that all strains tested possessed GS and GDH. The enzymes were separated and partially purified from Bifidobacterium bifidum a. The crude extract (2770mg protein) after dialysis against 0.01 m acetate buffer (pH 6.0) was applied on a DEAE-cellulose column (3.8 x 45 cm) equilibrated with the same buffer. Gradient elution was carried out by increasing the NaCl concentration in the buffer (Fig. 1) . GDHand GS appeared in the fractions with 0.25~0.35m and 0.35~0.43m NaCl, Table I . Distribution of Glutamine Synthetase and Glutamate Dehydrogenase in Bifidobacteria Crude extracts were used as enzyme preparations. Glutamine synthetase activity was' measured with the transferring reaction. Enzymeactivities are expressed as units/mg protein of crude extracts. respectively. No glutamate synthase activity was detected in any fractions with the previous mixture6* or the modified one (pH 7.5, 100him potassium phosphate buffer). The GSfractions were combined and then concentrated with ammonium sulfate (60% saturation). The enzyme solution was applied to a Sepharose 6B column (3.2 x 93cm) and then filtered. The active fractions were adsorbed on a hydroxylapatite column (1.7 x 6cm) and then eluted with 0.2 m pyrophosphate buffer (pH 5.5). The enzyme was purified about 180-fold with an overall yield of 18%.
The GDHfractions, see Fig. 1 , were concentrated with ammoniumsulfate (80% saturation) and then applied on a Sepharose 6B column (3.2 x 100cm). The active fractions were adsorbed on a hydroxylapatite column (1.7 x 9 cm), which was then developed by stepwise elution with 0.01~0.3m potassium phosphate buffer (pH 8.0). The enzyme was purified about 120-fold with a yield of 33%. GS of B. bifidum a reacted optimally in an acidic pH range; pH 6.0~6. 5 for the glutamine-forming reaction and It is notable that the present GS and GDHshowed relatively lower Kmvalues for ammoniathan the enzymes of other bacteria,11} suggesting their participation in ammonia assimilation. The assimilatory mechanismmight be as shown in Fig. 2 , which is interesting from the viewpoint of bifidobacterial growth and detoxification in the intestine. Further purification and properties of the enzymes from bifidobacteria including B. bifidum a will be reported in subsequent papers.
